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1]] tl]is paper , wc clcscribc  tbc potcniial  o f  u s ing  <Iual-polarizm]  scattcro]netcr  rctur]]s
from tlic polar occa]]s  to iclcntify  the cdgw of tbc icc cover. ‘1’bis  icc c&c coulcl bc used to
co]nputc  tllc icc extent which is dcfiIIcd as that area cIIcloscd  by tl]c out,cr  boundary of tbc
ice! pack. ‘]’hc trends in the maxima and ]ninima of tbc annual icc cxtcmts  of the Arctic
and A]]tarctic  sca  icc covers bavc been suggested as uscfu]  i]]dic.ators  of climatic cballgcs.
Fhrlier  studies of icc extent bavc relied principally on wcck]y  maps of sca icc produced by
tllc Navy-National  Occanograpbic  and Atmos])llcric Adl~li~list]atic)]l  (NOAA) Natio~lal  IC C

Cclltc!r. ‘1’l]csc ]naps arc tl]c  rcsu]t  of a subjective analysis of a co~nbil]atio]]  of visible, i]]-
frarcd  a]ld passive ]nicrowa.vc  clata from various spaceborne sensors as WC]] as observations of
opportunity fro]n  aircraft and sl]ips. l{cccnt  investigations have bee]] based on tbe icc extent
derived fro]ll clat,a collcctcd by Lllc Scanlling  Multi cba]]llcl  Microwa\c l{adiomctcr (SMM 1{,)
instrumc]]t  a]ld its successor, Special Sensor Microwav(  image (SSh!l /1 ). Various algorithms
llavc  bee]] dcvclopcd  to  e s t ima te  tbc total  sea icc co]lccntration  usi]]g tbcsc  multicl]anncl
}mssivc  ]ni mowavc  obscrvat  ions. ‘1’hc most, used widely is tbc o]]c clcvclopcd  by mclnlmrs  of
tl]c  Nimbus-7 SMMR team. It is hascd on a mixing formulation wllicb  uscs tllc polarization
gradicllt  of tllc brightness t,clnpcraturc at 1 SG1lZ al]d s]jcct,ral gradimlt  at 18G11z and 37GIIz
to cstil~]atc  tllc icc type and open water conccni  rations for a givc]l  set of nlulticl]a]]nc]  obscr-
vatio]ls. ‘J’llis algoritl]m is affcctcd  by the spatial and temporal variations in IJIC microwave
siglla.turc  of sca ice. Also, I,lIC passive observations arc affcct,cd by local meteorological con-
clitio]]s.  Wc suggest IIcrc that a dual-po]arizcd  scattcrometer could h: used to cliscri]ninatc
sca icc fro]]] OpCJ I water al Id t bat a, routil]c  i CC edge product derived from  a,ctivc microwa,vc

data could ])rovidc  an interesting complc]ncnt  10 tbc SSM/1  csti]]]at.cs.
Wit]]  tl]c realization that open water would typicallj  llavc  a polarization sigllaturc  that is

disti]lct  fro]]] tl]at of tllc principal icc types ill the sum]ncr  and wi]ltcr Arctic a]ld Antarctic,
wc cxa]ni]lcd  tl]c  dual-po]arizcd  data collcctcd by tllc Scasat Scattcro]nctcr  (SASS) during
July of 1978. ‘.I’lIc  algorithm wc dcscribc  in this paper utilizes a co]llbi]latio]l  of backscattcr
i]]tc]lsity  and ])olarization  Lcbavior to separate tl]c  opcII  water ])ixcls from tbc sca icc pixc]s
al~d was succcssfu]ly  dclnollstratcd  with the SASS data. ‘J’bis il)dicatm  that tlIc  algori thm
dcscribcd  IIcrcil]  call bc USCXI to ]Jroducc  routine observat ions of  IIIC icc cover using data,
collcctcd  by tl)c  N A S A  Scattcrolnctcr  (NSCAg’)  to bc ]auncbccl  on Al1100S-1 1996.
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